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(54) QUARTZ GLASS CRUCIBLE 

(57)Abstract: 

PURPOSE: To obtain a quartz glass crucible capable of enhancing the yield of pulling of an Si single crystal. 
CONSTITUTION: At least the bottom of this quartz glass crucible for pulling of an Si single crystal brought 
into contact with a graphite crucible is opaque and the center line average roughness Ra of the entire 
outside of this quartz glass crucible is 0.1-50jU m. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A silica glass crucible, wherein a pars basilaris ossis occipitalis is opaque at least and 
arithmetical-mean-deviation-of-profile Ra of the whole outside surface of this silica glass crucible is [ of a 
silica glass crucible for Si-single-crystal raising in contact with a graphite crucible ] 0.1 micrometer - 50 
micrometers. 



DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the silica glass crucible for Si-single-crystal raising in 

contact with a graphite crucible. 

[0002] 

[Description of the Prior Art]A silica glass crucible is arranged inside a graphite crucible, and is used for 
raising of a Si single crystal. 

[0003]A silica glass crucible is manufactured by removing some non-melting powder which adhered quartz 
powder to the crucible outside surface after shaping melting. Conventionally, the non-melting powder which 
adhered outside is removed by blasting the whole outside surface of a silica glass crucible with a high 
pressure liquid if needed, or processing only the body (straight part) outside surface of a crucible with an 
engine lathe etc. 
[0004] 

[Problem(s) to be Solved by the Invention]However, the arithmetical mean deviation of profile of the silica 
glass crucible outside surface was set to not less than 100 micrometers, and the dimensional accuracy of 
the former method was not enough as it, either. On the other hand, as for a graphite crucible, surface 
finishing is performed by high precision machining. By the difference in such surface roughness and 
dimensional accuracy, the uneven crevice arose in both plane of composition in many cases. And when 
pulling up a Si single crystal, the silica glass crucible which became an elevated temperature and was 
softened might change, and vibration might arise on the melting Si oil level. In that case, the adverse effect 
arose in the characteristic of the Si single crystal pulled up, and the yield was falling. 

[0005]Although the latter method was enough as the dimensional accuracy of a straight part (body), the 
crevice arose too between carbon crucibles in the other portion, and there was a case where the same 
oil-level vibration occurred. Since the difference of the surface roughness of a straight part and the other 
portion was large, the heat ray transmissivity in both portions differed at the time of heating, and it had had 
an adverse effect on the temperature control of melting Si. 

[0006]Anyway, especially in the silica glass crucible of a large caliber, it was easy to produce the 
above-mentioned problem, and the yield (rate of single-crystaHzing) of Si-single-crystal raising was falling. 
[0007]This invention cancels the problem of the above conventional technologies, and an object of this 
invention is to provide the silica glass crucible which can raise the yield (rate of single-crystaHzing) of 
Si-single-crystal raising. 
[0008] 

[Means for Solving the Problem]This invention makes a gist a silica glass crucible, wherein a pars basilaris 
ossis occipitalis is opaque at least and arithmetical-mean-deviation-of-profile Ra of the whole outside 
surface of this silica glass crucible is [ of a silica glass crucible for Si-single-crystal raising in contact with 
a graphite crucible ] 0.1 micrometer - 50 micrometers. 
[0009] 

[Example]Hereafter, the suitable example of this invention is described with reference to drawings. The 
figure showing a grinding operation for drawing 1 to manufacture the silica glass crucible by this invention 
and drawing 2 are the sectional views showing the grinding stone of drawing 1 . Grinding shall be interpreted 
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in a broad sense and polish shall also be included in grinding. 

[0010]The silica glass crucible of drawing 1 carries out melt molding of the quartz powder with the usual 
rotation scorification. The opaque silica glass crucible which contains many air bubbles minute on the whole 
by this is formed. A hyaline layer is formed in the inner surface of this silica glass crucible. 
Non-fused-quartz powder has adhered to the outside surface. Then, the whole outside surface of a crucible 
is ground with the grinding attachment 10 shown in drawing 1 . 

[0011]The grinding attachment 10 has the disk type rotating table 12 provided in the base 11. The center 
presser foot 15 is formed on the extension wire of the axis of rotation at the rotating table 12. The rubber 
15a which contacts in the center of a crucible pars basilaris ossis occipitalis is being fixed at the tip of the 
center presser foot 1 5. 

[001 2]In the middle of the center presser foot, the straight part upper part zipper 1 3 is being fixed. ** which 
changes a path according to the size of a crucible is possible for the straight part upper part zipper 13, and 
the rubber 13a which contacts the straight part inner circumference of a crucible is arranged in the heel. 
[0013]The straight part lower part zipper 14 is arranged at the upper surface of the rotating table 12. The 
straight part lower part zipper 14 can also change a path according to the size of a crucible, and the rubber 
14a which contacts the straight part inner circumference of a crucible is arranged in the heel. 
[0014]The grinding attachment 10 is provided with the grinding stone rotation means 21. The grinding stone 
rotation means 21 has a spindle in which a high velocity revolution is possible. The grinding stone 16 can be 
set to a spindle. The head 21 changes speed for the predetermined course (A~E) defined in the figure flat 
surface of drawing 1 , and is movable. The courses A and B move a spindle with peripheral wheel speed (low 
speed), and course C~F moves a spindle with a rapid traverse. 

[0015]If a desirable example is given, the grinding stone 16 is a diamond wheel of a cup shape, and has the 
grinding stone fitting part 17 provided in cup shape base metal 19 and its lower periphery removable. The 
base metal 19 is a product made from aluminum, and the grinding stone fitting part 17 is a product made of 
resin. The grindstone body 18 is attached to the grinding stone fitting part 17. As for the grindstone body 18, 
the curvature radius has a grinding side of R. That is, the sectional shape of the grindstone body 18 has 
semicircular shapes in drawing 2 . as the arrow showed, the lower part curved — it may be [ 1/4 ] circular. 
[001 6] Now, using the grinding attachment 10 shown in drawing 1 , the crucible 1 was rotated at a low speed, 
the courses A and B were moved, carrying out the high velocity revolution of the grinding stone 16 on the 
other hand, and the whole outside surface of the crucible was ground. And when 
arithmetical-mean-deviation-of-profile Ra of the outside surface of the obtained silica glass crucible was 
measured, it was within the limits of 0.1 micrometer - 50 micrometers. The error was less than **1 mm, 
when the dimensional accuracy was investigated, less than **1 mm and thickness have [ an outer diameter] 
the same error to the designed size of 508 mm, and, as for less than **1.5 mm and outside R shape, the 
error was [ the error of height ] less than **2 mm to 356 mm to 508 mm to 1 1 mm. 

[0017]The Si single crystal was raised using this silica glass crucible, and the yield was investigated. As a 
result, compared with the case where the conventional crucible is used, the yield improved about 5%. 
[0018]As stated above, this invention has the composition of grinding the whole outside surface of a silica 
glass crucible, and adjusting arithmetical mean deviation of profile to 0.1 micrometers or more 50 
micrometers or less. The arithmetical mean deviation of profile of a crucible outside surface is set as 10 
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micrometers or less still more desirably, and is set as 6 micrometers or less the optimal. 

[0019]This invention uses the upper part of the straight part of a silica glass crucible as opaque quartz glass, 

for example, and takes effect also in the thing which used as transparent silica glass the lower part 

containing a pars basilaris ossis occipitalis, or this thing made reverse. 

[0020] 

[Effect of the Invention]Even if the silica glass crucible of this invention has few silica glass crucibles for 
Si-single-crystal raising in contact with a graphite crucible, its pars basilaris ossis occipitalis is opaque, And 
since arithmetical-mean-deviation-o^profile Ra of the whole outside surface of this silica glass crucible is 
0.1 micrometer - 50 micrometers, surface roughness is improved compared with the conventional crucible, 
and dimensional accuracy also improves. 

[0021]Therefore, a contact state with the graphite crucible arranged outside can be kept good, and vibration 
of the melting Si oil level resulting from softening of a crucible can be prevented. Since the surface 
roughness of a straight part and a pars basilaris ossis occipitalis becomes almost the same and heat ray 
transmissivity becomes equal, the accuracy of temperature control can be raised. 

[0022]For this reason, the yield of a Si single crystal can be substantially raised by using the glass crucible 
of this invention compared with the conventional crucible. 

[0023]This invention is not limited to the above-mentioned example. For example, a grinding course may be 
an opposite direction of the course shown in drawing 1 . The size and shape of a silica glass crucible can also 
adopt not only the thing in an example but various sizes and shape. 
[Brief Description of the Drawings] 

[Drawing 1] The figure showing the process of manufacturing the silica glass crucible of this invention. 
[Drawing 2] The sectional view showing the grinding stone of drawing 1 . 
[Description of Notations] 

I Silica glass crucible 
10 Grinding attachment 

II Base 

12 Rotating table 

13 Straight part upper part zipper 

14 Straight part lower part zipper 

1 5 Center presser foot 

13a, 14a, 15a rubber member 

16 Grinding stone 

17 Grinding stone fitting member 

18 Grindstone body 



[Translation done.] 
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